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(57)Abstract: Sllllf^' tllfeil ;!:illillS;;' 

PROBLEM TO BE SOLVED: To provide an information jf ^ ^ " 
recording/reproducing apparatus which narrows mark intervals | 
T and performs high-density recording reproduction to the | 
information recording medium. | 
SOLUTION; Each mark PT of which front end and rear end il 
edges are set as deflecting volume with M stages according to 
multilevel data is recorded at prescribed mark intervals T. In 
the case of information reproduction, when a spotting volume 
of optical beam BM for reading comes to a mark datum 
position Qx and a spacing datum position Qy, readmg data c(i) 
are successively generated by simultaneously reading the front 
end and rear end edges in adjacent relation. The reading data c 
(i) are compared with prescribed expectation data by 
performing approximation analysis such as Viterbi decoding, 
each deflection volume of the front end and rear end edges of 
each mark is calculated based on a comparison result and the 
multilevel data are decoded. Reference mark column having 
the front end and rear end edges equivalent to combination of 
the deflection volume with M stages is recorded similarly as 
the mark here and expectation data for performing the approximation analysis are acquired by reading 
the reference mark column similarly as in the case of the mark. 
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, Jtx X ^ 1 tcjgfiK (tail) T'^t v-i' p T ©v-^4S, f^tJ-ev-d^ p TOfluiS 

) 0{HS«omiig|S=&/T^-riE©S^T'a& 5. modMti, :&a<Dfi-»^« {a (i) + ( 
M-b (i-1))) tc«LT^ISM*ffii:-r5SiJ^ill»^ff3Ci:^^LTV>;5o S/i 
, ^S[Mtt, '>;^T > h a--7 1 3 Jb^ 6 Ojg^R t «£ ^ T . ^i6mS©@SMtcSi«) 6 

[ 0 0 5 8 ] 



JP 2004-5787 A 2004.1.8 



ft43. ±12^ (1) r^mtn?>!Rmtmw^noctKi^?>mmi^-o^^rii. mmomm 

T'J:»)W?>3b^i:*«*^ ±t2iC (l) It. ^fiK^ns^^^fkf'-^b (i-i) i:b (i 
) tcomh (i-1) + b (i)Offl*^7CCOfe®r-:5?a (i) <D Bic tj: ^ t o 
SS^HirS t O i: * o Tt^So ^^Itt^t. 7cOia@x-^a (i) *^ ^ r - ^ b 

(i-1) ^mnLrcm^nmty'-'$' h u) tt ^ ii\^^^mm^ms.t^< . ^^it 

x-^fb (i-1) tb (i) :^^^t?>rzib<ommt^tiS:^r\^^?>o 
[ 0 0 5 9 ] 

tztcL. mmty'-^b (i) *^ftOfilX«MJti±0€tc^ J; ^ ic-rs/c*. ±12 

s (1) o^&iaoit^^* ia (i) + (M-b (i-1) ) } icMLx^mu^mtt 
^m^mw^n o c 1 1 Lxi-^ ?>o lo 

[ 0 0 6 0 ] 

x>y i;ffi«<i^gi5w T 2 a. ±fBS ( 1 ) ^^»cJv^T^fig^nfe§^?^{^:r-^ b ( i - 

1) i:b (i) 0<llCjSDTPWMiEp:&SgLfc:»ii*fi^Sw;Sr^^fS„ 
[ 0 0 6 1 ] 

■r^to-e. 0 3 fc^sf i 3 tc. mm^m^ 6 X'i^-^ n?>mma^ c L K <omm<D&.mQ 
icmm-^^r. mm "h" i:*;^^^©? ■6ifi«A^?.ffiHQST'©ffiK r i tffi»Q*^^ 

^^iS*^S.ST'^D^^T2i:;&. ??F^<kx-^b (i-1) tb (i)©{itcj5i;T*'!?ffi 

[ 0 0 6 2 ] 20 
^LT. S w^igiftgp 9 lcfitj& ^■©•ji*^^ S wJCJSCfcffjifflJte- 

AT'^txi';^^' l©l2Siffitcv-^PT*JgJ5!t2-li:So 

[ 0 0 6 3 ] 

PT^jgfig (I2fii) -rsi:, 06 (a) K^-TJaoic. mmm^ c L K<Dmm<oiiLmQic 

[ 0 0 6 4 ] 

MIC. »ji*«^Sw©±l2«BraT ii:T20(H^jlK(Si;T, ^v-.j'PTOjg^fiiB 
Q ' 5) O BU « X i: ^ X >y ->* (D }g file H *^ $ 5 o c «D /c a6 . tu ffl x -y ->* {± ^ o <i 30 
^^atc J: ^ T??^{br- b (i-1) O <it >Sr ^ -rif ^ W b T ?g file 5 fi § C i: 0 , 
^iSx-y->*{i^cD{H^«tcJ;oT?f^fkr-^ b (i) (D ffl ?r ^ f « IS ^ W L T }^ fiSt ^ n 
5o 

[ 0 0 6 5 ] 

0>Jx«\ <i^«©a8i(M* r4j tctaSLTlfffitaSl^ff 3 <: i:-r5 i:, 04tc;^iSW 
tS^fck ^ ^gv-^' PT(b(i-i).b(i)) ©BuSSx-y ^ft 
x-5fb (i-1) <DfiiKjSi;T*fi[{H?f«A OSSfgT'^fkU. I^^tc ^JSx >y i^OH 

^fbx-^j b (i) offlicisi:T*{ii{B<f « A ©^SfgT-^fk-r So 

[ 0 0 6 6 ] 

*t5, |pI0if©ft?Lmi nT*5^-rgP^^tt> #V-^PT (b (i-1) . b (i) ) © 40 

-yi/*©*'<?(D{H^«A<^^{(:x-^b (i-1) tb (i) ©ffllClCi;T#{i<i^«A© 

-:5'b (i-1) i:b (i)*^roj~r3jo®BT-^{k-rs©icjSi;UTtufflx-yv;f: 

f^fflx<y>'*<7)^>J?Ofi^«*^#{SiHf«AOSIS^gT-^fb-rSfe<Di:LT5^LTl/^So 
[ 0 0 6 7 ] 

CKDilgS, <i<^a©ISISM?r r4J iC^^Lfc^^tCtt. lOOV-^^PT (b (i-1 
). b(i))tcj;oT. i6apg©Sftofc1f|g%f2S-r5c:i:*^Rrtgi:*^TV^5o 
[ 0 0 6 8 ] 

^•©I^IR^a'^Si:, (Lmi n) i:*5g®V-:?fi©V-;?3!)^PT (3. 50 
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3) <Dm I m. V-^ft*^ (Lmi n + A) i:4?>x'-i'*<PT (3. 2) tPT (2, 
3) (Dtt2ffl. (Linin + 2A) il^cSV-i'jb^PT (3. 1) . PT (2 

. 2) . PT (1. 3) (Omsm. V-^fiAWLmin + 3A) Ir^SV-^'A^PT ( 
3. 0). PT (2. 1). PT (1. 2). PT (0. 3)<Dt^4^i. V-^'gAML 
min + 4A) i::&5V-i?A^PT (2. 0). PT (1. 1). PT (0. 2)Otf-3 
ffl. ^-^ftjbWLmin + SA) t^S-^-^^A^ PT (1. 0). PT (0. 1)© 
ff2ffl, ^-^J'g*^ (Lmln + 6A) i:*:5gS<DV-i^35»<PT (0. 0) (O^ 1 iBt 

^ne.i6ffl^B<Dif^^io<Dv-.i^PT (b (i-1). b (i)) TtB^-r 5 

[ 0 0 6 9] 10 

mmic^\^?>nmvi(D7.:i'^y hmi^to^mr -^--^mmT to^mmt'^'k^ (2) t-s 

[ 0 0 7 0 ] 
[f( 2] 

(M-1 ) A +L».in/2<r 
(T-Lmi«)<2r -(2) 



[ 0 0 7 1 ] 20 

t^j:t>^. 06 (a) If ffiS 4 <D ^ tc B! 8J ffl Jlfi If - A B M IC i T ^ C S 

v^) Qxtc*fc:i:#lc. ^(DStfJffl^ir-ABMlcJ;§Xv1?>yhM)|?[^fi:io©v-^ 

p T©±T*^a^^ns mmmB(D^ic^-7-'!7 p T ^mmt ^ ti^ic^ mmm 

7te-ABMfCj;SX4-"y h^lg5*^v-^P^PBT<D2^}-<D10fitBQy, SiJMfntfv- 
i^mmiSLmQx, Q x Off CWT rX'^^-XSilSffiSj i:V>-5) QyVl^tctt 

SV^tcKD^cTV^^V-^ P T. P T ©mi^X -y i/* i: Mi^X -y ->-:«)^ig.-r 1 ffl-f ox 

[ 0 0 7 2 ] 30 

n5»ii*«^ S w(D^^i:^m^©)iffltc^S-r^ c J; t), ±ies (2) ©^ff^r 
«S-rsv-;>MPi|Ti:v-^P T©il:*:v--j7gi::S:j*i6T, ^^-^ ? T^teSfS 

o 

[ 0 0 7 3 ] 

i^tf!DJffl)\5e-ABM*lll^»c:Sii*L. *ntC<fcoT4i;SSi>fJie«rS^-r5i:i:l?s 
^©tu«x-y5?i:^igx«yi?©1gaj^|^^fCM*«J5J;5t&-3TI/^5o 
[ 0 0 7 4 ] 

il©/c«). 01 4 UTlJiBJ L/ciieJl5a*BtC^S'^T> -7- P^H T ^^46 5 C i: A^T' 40 

h^-y^';^i^lcfeitSv-.j^PT©f2Sffia©:*:*il^±«:liaLTv>5, 

[ 0 0 7 5 ] 

•r^t)^, E 1 4 ic^ L/c«f*S$|riT'«, §v-dr<oi|i^X7 v^^^JigX'y i;;Sr)iee-A 
©cfii:Nfio-r-oi!^i?S^-rSi:i:i:UTV^Sfca6^ ^-OJtif-A^X^j^'y hSSHl^tc 
§v-i/©au«X'yi?i:^«X'y$;*^|^^k:a$^n5i:i:*<«|i^J:3K-rs*Sg±, Sij 
Sx-yi;tm^x-y->-©p^ll:g:Bl5i6Sc:i;!b'Tt1'. S*WK:h5-y^5?fRlk:^tt5E® 

^ iS to § c i: *^ Sil T' & 5 o 
[ 0 0 7 6 ] 

cn tc « t T * H Bj3 T' . § V - ^ P T © h5 ffl X -y X -y X a s tu fit S "T S 

-J*©v-i'PT. P T ©Bui^x <y itSffix >y SS^gBWlcJte e-i* B M©X4^ -y h 50 
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[ 0 0 7 7 ] 

rj:is. 1f ^ B 4 IC L T # tC By « X -y i/* i: ^I « X 7 ^ H ^ ic H *t U ;5 It T' , - S§ ic 

Ltc^ (1) Km'^<nmtt. m^t ^mmn^(omKnt>ti^mm>&mt\cii^r . 

[ 0 0 7 8 ] 

MJc. Jtx-f X^' 1 (Di|iS7j|RlfcffiB-r 5 v-^J^ P T. P T OKPH, SUw-r 5 i: h 7 >y 10 
KUVVA^ ^15{ffi)fee-ABMlCc};57.;H'yMSii©i|iSrct;t»t:^t^Eii (r<W) 

[ 0 0 7 9 ] 

filllEiifem^) ±a©ffiSx-^'a (i) *^&^BKLfc??^(bx-^ b (i) tcScJ 

i/>Tv-i^PT;&iafiJL*I^Si:. Sui^x-yi;i:fS5Sx-yi;(0<i<S«*^'J?ajilcM|g|ig 
T*^{k?-&fc^H-MXM<@(DV-<5'PT^S?Pv-i'JlJi:LT^7^'<X^ lOm^M^li: 20 

[ 0 0 8 0 ] 

»cjci:TStisssxyi?o®fiSf«i:masx.yi;o<n^a)!)^*/?a4{cs^$nTffi®$nrc. 

O-'t)!*?)^^-?^-:?? i: LTiaS^nS tOT'feSo 0 5 ^ f J; ^ fc . t! -y 7 

•yy3rt<Dii^»«cP-1f(DMto/^7-^»JS8ISS?-li:5'^<>fex^'X^lC)m^g|5^Mi:ia 
tt e>nTV 5 + U :7 3 if IHWr-.J'^&^feSati: UT^ MXMffl©V- 

P T ;&a?pv- ^'^•J f: LTlHSr 5. 30 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

ia2t*3v>T, s^gpsa, iimmm^R D I t . ±mLrcm-m-^- ':^m^m^^m t 

gPRDSti, D S P ^ P L A T-Jgfig?n. W^ffl x- iBItgP D B tt ifi^f* ^ U (RA 
[ 0 0 8 3 ] 40 

s-f, mmn^ti^mph-^ ^7 vf ^\t. '>xxAn>hD-7i3*^p.o}i 

1 3)b^e>©J§^Ji:$!eoT3tf-cX^ icya^r^A^l^ilJcfaS^nTv^Sv-^^joS! 
[ 0 0 8 4 ] 

i:CT'^ 06 (a) tc^-Ti^tC, tf'yi'7>y:/3*-'e)^X'CX<>lti:i!l±lffl5te-AB 

jtex-r X ^ 1 nr < 5Ki*)t*§)fe-r 5 c ^ n: i >) . 06 Cb) 

tc^-r<t9*7'i'/^^->^wt5RFffi^sRF*^f#e>n«<, s^gpstt. lae (c) 
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yyjyiTL. A / D Ig^-r s c: tc J: -3 TM^ t) X- ^'^J c (i) ^^figfi-o 

[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

fiat. ^ox4<«yb«i«rttc=&s!p^-^'P TA^a^^nfci: tic 4 u 5 slif Oleics ^ 

l^T# e. nfcM^ D X- ^f^ij c (i) 08 (a) iC^.ti^viC. irBJffl^e-ABM 

»ca^V^T#6.n^c^fl)J0 -r-^JfJlJ c (i) tti\ ^#fitf-^4fi!tg|5R D 2 tc^l&^n 
S e i: t * 5o 
[ 0 0 8 7 ] 

ffi^fflx-iJ'^figaPR D 2 tt. 07 (a) »C^bfe«SI©i:tK#e.nSMDJt)x-^5IJ 

c (i) *>c.. Hu«x<y>;cD<iiS«i:tti^x>yi;<D{i^«i:*^ai:L/c:;l/-yi'7-y:;'"r 
-7;l/JBieo^lO«8#<S-r-^Dx (b (i-l) . b (i) ) ^^^fiXL, 08 (a) 20 
lc^L/c1^ffi<Oi:tt^#e,ni.S!5J'3x-^?iJc (i) ?^4Sx <y i/'oMf^a i: hu« 

x>yi?o{ifi!fai:%^ai:LAc;l'y^7«yyT-:r;bje^©m2©»8#fflx-:5'Dx (b 

( i - 1 ) , b ( i ) ) J&^fiRf S, 

[ 0 0 8 8 ] 

m^i>£. mm(om^±. {stcdisaoa^M*^ r4j ic^^^rnTv^s-^ff- 1 emo^mm 

^-•J'JIJP T*<IBil5nTV>fc«^tCOV>T3i'<S i:, 07 (a) IC^ L ttJH© i: t £ 

ni^n^ I 6 m(omm<o 7"- c (i) 07 (c) Kmt o i <omnmf- 

iiD X (b (i-l). b (i)) ^^figfSo 
[ 0 0 8 9 ] 

07 (c) tfiio^ab (i-l) *w«gx«yi;(o§<Hi!ffi roj ~ raj . m&L 30 

b (i) ^fiSx-;/v^(D§{i{S« roj ~ rsj tL. m.WLh (i-l) th (i) tcW 
iSfSro. 16J ro. 23J-^©^|fl6f@(OM5i'3-r-^'c(i)<Dfii5r,mi 
<DS!^fflx-^Dy (b (i-l) . b (i)) tr^o 
[ 0 0 9 0 ] 

SS«)feoeiStt, v-^S(0gV>Slpv-^?PTtCiSiISjffl)Ke-ABM«:5SltUfcilt 
[ 0 0 9 1 ] 

07 (b) K/T^f <}: 9 fc. |^i^}B%3^g^?p*^»^nS, 
[ 0 0 9 2 ] 

;ft*3. 07 (b) 07 (a) 'f>ti:^-r-?-^'a¥{itBQx*^?.:£tJ^^J-(DX.-K-yhM 
l§?(oSt)itiRt;c©X.-K-yh^llE) j;5SI*$nTt/cSlt7t0 3^ja^^Rx (b (i- 

m) iiOKMtnr'srcs.myt<o^m^inRx (b (i) ) t^fiML. m-mm±Km 
u fc t © -e i& 5 o 

[ 0 0 9 3 ] 

A^*^S07 (b)*>e))j?-5«t9ic. SI*)t©3iiaRx (b (i-l)) tRx (b (i) 
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[ 0 0 9 4 ] 

^LX. gliS tfcHISJ (3 r-^f c (i) tt, 07 (b) O Sit ^ <D5i 

fiRx (b (i-1)) tR X (b (i))©ffiRx (b (i-l)) + Rx (b (i) 
) icm^T ^ C ti)^^ . mi (c) lC^Lfc|gl<DW^fflx-^Dx (b (i-l) . b 
(i) ) t> 07 (b) K^.Ltc^^i^mK^itt ^^m^lnR X (b (i-l) ) . Rx 
(b (i) ) (D^m^^LtzT-iumtLX^^Sn^ ^oKitr>r\^>^o 
[ 0 0 9 5 ] 

138 (c) 2 (Omnmy'- T) y (b (i-l) . b (i)) ^mmK$^ 

mm^ji^m^^LrcT-^utLx^^tn^o lo 

[ 0 0 9 6 ] 

■r^t)^. 08 (a) Lfc <fc 9 IC. St?5fffl)tl^- A B MOX^^-y hMJi?04'/L>3b^X--? 

®« (0$ t)^|iR«(OX:a< -y h®l|?) J; t)SI*^nTt fcSltJtoaiSi^^tiR y (b (i 
-1) ) 7s-^-7.mm&.mQ y ti^^^m^^iDX^^^y hmi^ i-ot^*)^Pii^(D7.^^y 

hmm) j; »)Si>f^nTtfcSftfjtcD^a^fljR y (b (i) ) i:^ffhS!iLTi^-®ffi± 

[ 0 0 9 7 ] 

{J if /^^ < % ^ t> 5 I^^Jg^^^^W LTfc 0 > MlCfi!??ffl)Ke-i.BM^»Jpv-i' 20 
PT. P TKOX-^-xa^fiLfiQ y tSSIt Lfci: tlc4U5Si*^(D3fia(D;^AK S2p 
v-^PTOv-^'»!peHQxtc!l«Lfefc^t4i:55W)te©aifi<fcDfe*B^<fWtc;*: 
^<:&5ili:*>e)> *^*^S^S?^SltT, Sa^fliRy (b (i-l)) i:Ry (b (i 

[ 0 0 9 8 ] 

LfcA^oT. g!E^LfcS?JRt)x-^' c (i) 08 (b) K^t m i: Mi^mm (D RSt yt 

©SgRy (b (i-l)) i:Ry (b (i))OfPRy (b (i-l))+Ry (b ( 

i)) icmnt tii->^. 08 (c) ic^sLtcm 2 comnrnf'- \) y (b (i-i) 
. b (i) ) 08 (b) ic^.Lrc0mBic^itt ^mm^^n y (b (i-i) ) , 

R y ( b ( i ) ) (Df^m^^L /-cx-^fSftLT^fig^nSi^K^oTl^So 30 
[ 0 0 9 9 ] 

i:aLT^^fflT-^4fi)tg|5RD2A^^l©fia^$fflx-^Dx (b (i-l). b (i 
) ) m2©W#<ix-^fDy (b (i-l) . b (i) ) ^^^tit. *n?>©x 

[0100] 

'Ate. jSiumtfi^R D 1 (omm^mmt 

[0101] 

Dx-^f^Jc (i) ni. t . -^-n e. D T- c (i) tcgtai^ffii:* 40 

b (i-l). b (i)) tm2(DmmmT-if D y (b (i-i). b a ) ) tj-^^js. 

[0102] 

ttS:t>%. e«y 7 «y y 3 *^ya ^ A^«tcfe®$nTV^5 V- iJ'^lJ P T 0 ^ 0 

6 (a) iCTTsLtc ^ o iC. Mllffl)tlf-A B M(DX4<'y hfit^<Dtf<'D*W-^S^{ifiQ 

X tcffis L/£ t ^ icn ^ ti ^ mm 0 T - ^ m c ( i ) t ^ ampffsuR d i 

itm 1 (ommmy'-^ D X (b (i-i) . b (i) ) ^^ml. =t<omwL*) T-^stn c 

(i) tJ:Sfejfiv>ffli:«5 1 o©ffi^ffl[-r-^:&}*S-rs, 

[0103] 50 
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ictt. 07 (c) ic^^Ltci 6 moymnmT- ■S' B X (b (i-n . b ci)) (o^t^ 
mm*)'f-^c (i) icgfcisv^fiii:*5 1 oojB^fiix-^'^giis-rso en^tf. 

±3f<Dg«>jfiV>««#iix-^A^ <51C07 (c) (ftofit ro. 2 3J T'fe^fc^^lCfi, 
(i-1) , b (i) A^*^ rij . roj lC«jSLTV>5ffi#Mx-^fDx (1 
, 0) =0. 23^> «fejai/''ffl^<lf='-^ ^ tTSt^-rse: i:tc*5o 

[0104] 

^LT. UfclBitiix-^'tc*ff5-r 5^ab (i-1) iiSISb (i) 

fiijuwasR D 3 ^mmt^o 

[0105] 

fit. '^^Lrcmnmi>'^±J&(OD X H , O) = 0. 2 3-eSofcli^tC«. ^ 

ncj^fSfsffi rij :sr^^S(b (i-1) . m roj *sab (i) tLxm^mmwsi^ 

R D 3 'Nffi^r § C i: (C*5o 
[0106] 

-ys. e >y 7 y 3 A^yn ^^A^lStCfaSJ^ nx JlJ^illj D . 08 (a) 

abfci:^tci#e,ti5St^Dx-^^Jc (i) A^«*&^n5i:. jfiffilP^fSBRDl {iS2 
0«Bt^fit7'-:J'Dy (b (i-1) . b (i)) *#BgL. ^ <om.^^ - ■^M c (i) 
lcgtifit^fiii:*5 loOffl^fitx-^^^gtSrSo 
[0107] 

ictt, 08 (c) tC^L/-cl6ffl<DW^<lx-:5'Dy (b (i-1) . b (i) ) ©4'*^ 
M«{>)x-^c (i) 1 oo^^ffif^-^f^j^STSo Sfc> ± 

iicDatjfiV^W^fiiT-iJf*^ U\cmS (c) cftDffl ro. 3 7J T'«o/-c^^lC«. ^ 
Sb (i-1) . b (i) rij . roj t;:?^^5LTV>5ffit#fflT-^Dy (1. 

0) =0. 37«r. SfciSv^ffl^fitx-^f UTgdS-rsc i:lc%5o 
[0108] 

^UT, ^■Oi*^b/cSa^fitx-^?tc3^^>-r^^Si[b (i-1) t^Wih (i) t^m^ 

mmw^R D 3 'v^js-r 5o 

[0109] 

<StC. 8^^L/c:ffi^$ffl*^±igODy (1. 0) = 0. 3 7T'3B-pfc^^li:«. ^ 

ntc^js-rsfit rij ;&^i;[b (i-i) . m roj *^iab (i) i:LTm^fflt}ii»gij 

R D 3 '\«J&-r 5 C i:fC:Q:5o 
[01 10] 

^PfflHQx i:X-?-XS*Pfi[HQyli:(uHLrci:^tci5i;T, «$&2n5^it5Jt)r-^ 
c (i) tCgfejSv>ffli:*5«B^fitx-^«. ^l<Dffi#Mx-^»Dx (b (i-1) . 

b (i) ) Xfi^ZOW^iBx-^Dy (b (i-1) , b (i) ) (D^t^i^^^L. S 

ic. j^^bfcfflttfax-^'fcjtfs-rs^sib (i-1) tmmh n) t^m^mmw-^ 

R D 3 tC«Jg-r So 
[01 1 1 ] 

b (i-1) ^ifflx >y i/-oii^a«:5^-r^^ b (i) t^^ibx. m^mmw^Ti D 

[01 12] 

rSi:bT, MlZOr-^Sfc (i) i:RBttfiix-^Dx (b (i-1) . b (i) ) t<D2 

fkmmt. m^'jT'-i!' c in tmnrnT-^^' d y (b a - n . b (i) ) t(0 2 
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"I II T- S o 
[01 13] 

mm*)7'-'}'c (I) ^ p T otuffix -y t;(Dffi^M^5^-rieia b Ci 

-1) t. m^-^- (Dm^m^^st^m.h Ci) t^^itc t tLr^*:) . mmic'or,^ 

Ttt^j^-r 5 c t tt^o 
[01 14] 

^^x^ (3) X'At ti^mn^icm^t ^ c tx'. m^me (i) %»tb-r§o lo 

[01 1 5 ] 
[»3] 

e(i)=b(M)+b(i) -(3) 

[01 16] 

Mtc. muffle (i) ^i^s (4) xmfsni&mm^icmmr^ctx. s^-r-^ff ( 

i ) ^^ibxmtit ?>o 
[0117] 

[s;^ 4 ] 

f(i)=e(l)modM -(4) ^° 

[01 18] 

xa^x-^f f ( i ) ^sw-rs, 

[01 19] 

c o<k ^ ica^x-^f f (i) ^Mib?>t. m^f-^ f (i) tt, p T ©luiffi 

i) 0 1 fc^ Lfcli^tESiOlgOia^r-^' a (i) ^-glfSo 
[01 20] 

o$?), ±SS (1) (D^mt^lt. mmty"-^ b (i-1) th (!) ©Sib (i- 30 

1) + b (i) OffliA^'TCOfBSi-r-^a (i) ©<atc:ft5tl/^5M^^?«S£^-a-5t.©fc 

*^T^3tj. i)^i}^^m%^^t ^^mt^ic'^^x^ib^titzmmtT-'^ b ci-i) 

i: b (i) KS-:3v>T^v--? p Tjb^lf fiS@^nTv>5„ 

[01 21] 

tfc*<-3T, tt^H^OI^tC. a^fB^ISgP R D 3 A<±ieS (3) ^ca-:JV^T. §V-d/ 
P T ©HuSx -y ->-(Dfi^«>lr^-r^lS b (i-1) t '^i^^ - '> <0 M M ^ ^^t mm b ( 
i) iiOiftlb (i-1) + b (i) ^*46Ta^Me (i) ilfSi:. ^©fi^ffle (i 
) «> 7^©IBgx-^'a (i) i:#L<%5o 
[0122] 

fit. ^(Dm^me (i) ^^©* Sm^x-^ ill- 5 i:. i[^r-^©fitA^(Hi«©S 40 
ISM^rS^tT t$ 3ii-&3b^ifc5©-e, ±13^ (4) Jc j; o T , S^iie (i) ic^LXM 

^m<DmmM^mtt^m^^mm^no c tKiiO. 7c©fBSx-:5fa (i) i:-g{-r^ 

a^x-^f (i) ?r»W-rSi:i:i:LTi/>5o 
[01 23] 

iyL±mmLrc^vK. ^ussj^st j;n(f. is^tasfei^bT. ±fBiS (i) ^mmLx 

mmLfciivK. t^^fkx-^b (i-1) i:b (i) ©ftlb (i-1) + b (1) (DM 

*^7t©iBi^x-^a (i)(omicrji^t^^om^^m&-r^n^itf-'^h (i-i) t 

b (i) ^^^Ls tn^(D^mtT-'$' h (i-1) th (i) ^tu«x<yi/-i:^«gx 
«i: LT^v-^' P T^^tr ^ ;^d' 1 ictBSL, If SIB^ IS L T . t 

•f8fpv-d'^rK*i©5t: tJC ioT, ^1. ^ 2 ©ffi^filx-^' D X (b (i-1) . 50 
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b (i)). Dy (b (i-1). b (i)) ^^fiE Lfcm. 0 6 ( a ) tc ^ L fc <k 3 
%T ^ T.'p 1 ic IB $ n T 5 S VMc p g H ^ $ -5 M S X -y i: m X S/* |5| ^ ^ 
*l!lt), *ntc J:tjTf#c,n5S!iRt)'r-^ c (i) C g fc ig ffll i: ft 5 SB^fil x - % 
Bl. ^2(D^^fflx-^Dx (b (i-1). b (i)). Dy (b (i-1). b ( 

1) ) ©4'*^e.^^t. Mlc}*^L/i^f#fflT-^tc5^fS-r§^l!(b (i-1) ^b (i 
) *±I2^ (3) (4) lcaffl-rSui:T'a^r-^f (i) «r^46-5tO-e. tuOIBSx 
-iJia (i) fi-arS^^x-^ f (i) :&W4-r5il i:*<nrtli:ftoTV>5o 

[0124] 

Site. *^/iS»ffi(Dlf SfB®S4:^ST'fi. ^tx^" X ^ 1 lcI2^?nTV^5Sv^tKSM 
^tc^S Bu4Sx>y i;i:SSfflx<y ->-5:|pIl^lc|!*iS5l50T-. ±IBS (2) L ^ 10 
^T, ^^-i' P T^ISffilBS-rsc: i:lc J: 0, MPS T J&!ill5«> S c: t . 

t 0 1 2 5 ] 

;>JtC, BijiLfcifiia«P«T8l5R D 1 ^T-i' P Ttc:fe Its MiSx-yi;© <i<^S* 5^ -riK 
Sb (i-1) tt4igv-^©<i^S;&3^-r^ab (1) i:«*i65©fc, if^fem^ 
ate J: o T*^65^^©5aaIS^co^^T, 097!)M0l 2 LTlMB^-r 5, 

[0126] 

ftfe. iii^OMa±. {gK#v-^^(DM«x<y i^fl^iSx-y s;©<I«ffi®SISM^ r4J 

5 c i: -r S o 20 
[0127] 

137 (c) lC^Lfcx-^^A^e>ftS^10ffl^{iiT"-^Dx (b (i-1) , b (i) 
) 08 (c) lC^>L/c:7^-^if*^e>ft5B2©««^<lx-^'Dy (b (i-1) . b 

(i) ) A^IBtS^nT^^SfcOt-rSo 

[0128] 

MIC, giB^O^lgi. fitcemofiiT'S ^laSx-^'^J a ( i ) a ( l ) = 3 , a ( 

2) =1. a (3) = 3, a (4) = 0, a (5) = 2T'fe5*,cOi: b TSi^T So 
[0129] 

tt. it$g|BgiOlSfc, ±IB^ (1) fc^s Lfc??^{bK J: o T. ??F^{bx-^» 30 

b (i) ^t^fig^n. ^<D^S, ^??^{b-r-^b (i) b (0) = 0, b (1) = 
3, b (2) = 2. b (3) =1> b (4) = 3, b (5) = 3i:ftS. 
[0130] 

^■LT, iinac^^fbr-^fb (i) lca-:5l/^T4fi)t^n/c»ii*-g^SwtcJ;oT, 
:&v-^PT (b (i-1) . b (i) ) A^tBSJ?tiS/ci6. 09 (a) (b) tc^-Ti 
FT (0. 3) Tg^nSV-^'PTli:, PT (2. 1) Tg^nS^-i'PT 

2fc. PT (3. 3) ■^a^nsv-^' p T 3 )t 7* -< ;^ i' 1 K IBS « n T V> S C fC 

[0131] 

^-LTMtC, If ^B4*^P?3jife^tX, e >y 7 -y 3 tc j; o T, 09 (a) tC^L/c^^- 40 
P T 1 . PT2. P T 3 *jiS»Ci!B!j>J jt« BM©X3H-y 

l^'DJbW-^^a^fiHQ X ^:x-?-x»^P^^tBQy^c355^cfiiBL/ci:t^^:5fel:s^KI^ 
7t*^ ?) nfcg!^ t) -r- :5? c (1). c (2), c (3), c (4). c (5)(D^'{? 

ofiiA^^Ktcro. 40J, ro. soj, ro. 40j, ro. 70j, ro. soj 
i: ft o fc f S o 

[0132] 

SaWft«^tC«, m^'O^-^c (1) . c (2) . c (3) . c (4) . c 
(5) <0^mt. 07 (c) C^LfcH 1 OSS^filx-^ D X (b (i-1) , b (i) 
) i:, 08 (c) Jc^bft®2C0ffl#filr-:?Dy (b (i-1) . b (i) ) C^ffSf 

sro. 46J. ro. 77J, ro. 4oj. ro. 67j, ro. Tejtftsa-f so 
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X'h^tK y xmo^mm^^i'^rcf^^. mkdt-^c en , c (2) . c o) . 
c (4), c (5)®^'^<offi*^ ro. 40J. ro. 8OJ, ro. 40j, ro. 

70J , ro. 8OJ i:*t3fci;-r5o 
[0133] 

tCfeV^T. 0 2 If (Djfif«)5?«f as R D 1 A^ kT tT # )£ JC » V> T « ^ JUa * 
. PT2. P T 3-©lu4Sx-yytm«X«y>7(D®<^«b iD^m^r^o 

[01 34] 

■r^t)-^. Hioffjc^-rso. s,. S2. s 3 ii. m^o "f- c (i). c (2) 

. c (3). c (4). c (5) f^mbtlTc t^(Om^ i = 1 . 2 . 3 . 4 . 5 - t^3lj 10 
5,^v-i^PTl. PT2. PT3 "©MCx-y i?i:^iffix«y>;©<H^«b (I) = 0 
. 1. 2. 3 icWiS-rSttffi^SLTV^So 
[01 35] 

^ LT, f}4Sx -v 5^0ffi{^« b (1-1) *^Stj. ^8gx-yi7(Dfli^ab (i) 
ktLT. mi (c) tC^^Lfcl6ffl©^ffi^tfiix-^Dx (b (1-1). b (i)) 
t. ms i c ) IC^sLTz \ 6 m(0^mmmr'-^ D y (b (i-1). b (i))^ffi# 
ffix-^'dj kT'^L. (5) lca^<SI»^tT9i:i:lcj;t)> SiBJOx-^'c (i 

> df^ab (i-l) = jli:S^^S-rstt»Sj <ifS«b (i) = klzntiit 

s ^m^t ?>f^y'j- ?^ h V ^ 7. tt 20 

[01 36] 
5 ] 

B/»=(c(i)-diO' -(5) 



[01 37] 

Ctt. ^lOfflttffix-^Dx (b (i-l) . b (i) ) ^mnm^- ■$> d i k tLX 
, ±fHS (5) tCjiffl-rSCliUCj:!}. •^^y^y^hVi^T.Bi ^ ^ ' ' ^Biffl 

)te-ABMox:^^•y^MiS©ffiL,^A^X'^-xa*tlJ[BDy^cffiHLfc^:^^i:{i, ^20 so 

SB#fitr-^Dy (b (i-l) , b (1) ) ^^'^fllr-^dj ^ i:tT, ±12^(5 

) Kmmr ^ c tK 0 . y v > ^ >^ h v ^ 7. e ^ ^ ^' ^ **46So 

[0138] 

<D«ffiSkl-M5M3S<077>^p<hU^XBj k ^'^ 0«iOffiA^g^hli:^;5i:tOl^ 
ffiMi^*<gt,4est^A^;^t < ^-UT, <: ©lfe4S5i$*^:>ct < ft 5 t <D/ix 
p{}-Ui'X±O^S^itcfett5«ffiSkti:S*f5-r§<i^«b (i-l). b (i)?:* 
i6T. ia2tC^t/c:^^fiiJII»g|5RD3tcfl^^-r5, 

[01 39] 

f-f. ±3i©/^X^< h ^'Xtt, (8) T-a^nsSrfkSti: J:^TWtt|-r5o 

[01 40] 
[a 6 ] 

Pk"'=inlnCPr*+Bi/")os,SM-i fiL P^^O -(6) 
[0141] 

fti3, ±IBS (6) tt. ^^[j^O-M-lOlBHT^Ib^f-^fctttCtfen^^fflCDS 
/jNfil^/<Xp{ h U ^'X P k ''^ i: f S eS'x t TV>So 

[0142] 50 
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1) ^flxff-rsi:. ^(om^>)T-^ c (1) tmi (c) ic^strcmnrnT-'Sf d ^ ^ 

« ±ieS ( 6 ) Jc SSffl -r 5 C i; J: o T , 

[0143] 

im 7 ] 

Po">+B«)*"= (c(l)-d«.)'= (0.40- 0.16)* = 0.24' 
P/"+B.o"'= (c(l)-dio)*= (0.40-0.23) '=0.17* 
Pi'"+Bto"'= (c(l)-d,o)*= (0.40-0.33)*= 0.07* 
P,<*'+B,e"'= (c(1)-d3o)*= (0.40- 0.46)*= 0.06' 

[01 44] 

<in<b(D\H. P 3 ^ ° ^ + B30 ^'^ = 0. 06^ 6<«/h<ii:*5fci6. mi O'^'om 

is@ (i = i) o^^teSot^sstctt, moms (i=o) (DiKBs 3 ^m^t ^(oti^ 
[01 45] 

^CT. /^7.^h'Ji7XPo 3 ^ ° ^ + B30 ^'^ i:LT. ^OSB (i = 

0) S 3 1 SS ( i = 1 ) S 0 ^raiSrSo 20 

[01 46] 

i^jic, misg (i = n ©t^igs, »cs«cDtc, m't^Bm^i)^±t < <om 0 
SB (i = 0) <D«iiSj %*465o ■r*t»-fe> 
[01 47] 

[|$8] 

Po"'+Boi*"= (c(1)-do,)'= (0.40- 0.23)*= 0.1 7* 
P/"+Bi/"= (c(1)-dn)'= (0.40- 0.30)*= 0.10* 
P/"+B«"'= (c(1)-d«)'= (0.40- 0.40)*= 0.00* 

30 

P»»'+B»/'>= (c(l)-d«)'= (0.40- 0.53) *=0.13* 

[0148] 

cnp.<Drt, P2 + B20 = 0. 0 0 ^ a^m^hmtisi^rctb. m I 0 ^(om 

1§S (i = i) ©4»cffiS, icSStcti. ^0#e (i=0) ©t»cffiS2^rilS-r5<D*^ 

[0149] 

^CIT'. /^X^hUi^XP, ^'^ ^Pz ^ ° ^ + B2, ^'^ ilLT.HOSB (i = 

0) s 2 1 #g ( i = 1 ) cDttfti s , ;&a*grSo 40 

[01 50] 

^tTs mi#B (i = i) OttffiSz t^ffiSafcS^StDt;:, g ^esi^*^:*: # < ft 
Si:^©^0#S (i=0) (Dl^^, Sj feraiifcLT*4i)So 

-rftti-S, miSg (i = i) 0<^^S2tcS5©tcgfe^ei8^*^:«ct<ft5l^O/^ 
X p( h u X p 2 ^ ' Mi . 

[01 51] 
[U 9 ] 

p ,">= p,«»)+ B ,."'= ( c (1 )- d ..) '= ( 0.40 - 0.40) '= 0.00* 

i:ft5ci:*^&, moms (i=o) <o^^j8s, Lm ims (i = i) n^ms z ^mi^ so 
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f So 

[0152] 

*fc, mims (i = i) <o^ms 3 Km^(Oicmi^^Bm^ii^:k^ < 

[01 53] 
[^10] 

P,">=P,«>+Bm"'= (c(1)-dM)*= (0.40- 0.48) '=0.06* 

tii?, c tfs'^. moms (i=o) <o^ms 0 tmims (i = i) <oii)ims ^ ^mm lo 

[01 54] 

MlC>01O{C^-rS^©JliSl=2. 3, 4, 5<D§ttffiSo. S,. Sz. SatcS 

^ . p y ^ ^ ^ mmiz L r mmt c t K ^ 0 . mi \ \cmmr^j;ioic/^x:i hv 
X *^ * s 5 „ 

[0155] 

mLx h \yv xmm^n^L. moms (i=o) A^e.m5S@ (1 = 5) s-eai^ lt 

t/^ S X ^ 5)< 46 5 o 20 
[01 56] 

m 1 0 '^<r)is:m-vmLtzi><Dii^JiX tit K> . c tiK J;: *) /^x ±(0^m S o . S3, Sz. 

s,, Sa^aiSL.^/jtD^jgic^sfiS-rsiii^ab co). b ci). b (2), b { 

3 ) , b ( 4 ) ^^i6 5, 
[01 57] 

*i3, mm(o^:k±. mi ofcs. ^4Sg (1=4) j!)^e.m5Sg (1 = 5) 'so/^x 

**^T'^LTV^:&i/^*^ meSiKPi (6^i) <ohixUX?^0*Mt^?nSi:i:T-> 
m4Sa (i=4) *^P,m5SS (i=5) 'xSi^-r'^t/^T.A^j^^tl, ^■n{C j;oT{i 
<^«b (5) ©ffi*<**S. ^^*tC. ^eSaWB (6^1) <D h lyV xmmiiif?fli.t 
n5i:,{H^fib(5)<Dfilttr3ji:LT*S5o 30 
[01 58] 

^■bT> c:ne.O<i^«b (0), b (l). b (2). b (3). b (4). b (5) 

©^-trtofittt. roj, r3j. r2j. rij, rsj. r3j-eS5<ii:A^6,02 

[01 59] 

noLr. m^m(Dm^h ci-i) . b ci) tLx^.ti^-r?, m^mmw^Rr> 3 
{±> ±ia^ (3) (Dmw^n o c tic^^xm^m e ci) ^^it. mict<Dm^& e c 

i) ^±12^ (4) icmmt C tK^ 0 . ^^x-:?f (i) ^^^t ^ C tiCti^o 
[0160] 40 

j«±»CB«BjLfce^?es#jStcj:^j!iax8^, 01 2 ^mmLxmmt ?> t. s-r, it 

^ia^(DS(DfB0r-^51Ja(i)*^r3J, Tlj. TSJ, TOJ. r2jT$:5ft 

m-^. 9ji^3^mm^^ I 1 1)\ ±ias (1) (omn^nv c tiza^x. munom^ r 
oj i:LT. ^ntc M<ffir3j. r2j. rij. r3j. r3ji:*s?5^fbx-^f 

5iJb (i) «-4«L, Mtc*®??^{tx-^?IJ b (i) »c*SS-r-5M^«<D|«iffiX'y 
f^i^x-yi;;&W1-5v-^'?ijPT:&)fex-.'X^l(cfB©:?-&5o Mtc. MSPSoiHSfa* 

t 0 1 6 1] 

^•LT, mmmO^iClt. S-f, S^P V- ^' P T ^Srir^^^S C t i o T. ^1. ^ 
20ffl^filT-:J'd j k^^^Ltcm. 1 ©^ni^-^A^ilStilieii^nTV^S 50 
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CO 16 2 ] 

cJv^T±i3S (5) (8) ojii»;&tT(/v t#e.nfc h §v-^ptobu 
4Sx7 v^*i:t^«x-y i;(D<i^« b (i) >&««LT, ^^«ii»si5R D 3 tcm^g-rs, 

[0163] 

m^mmn^R D 3 vii. a{K»«fgi5RDi*^e.«^*&$n5<i^«b (i) <dm^±I2S 
( 3 ) icjiffl-r § ii i: J; D > ^<1*^ r 3 J . rsj. r3j. r4j. rsji:*^^ 

^OWmHe (i) **a6> MIC C n e. cD^^fil e (i) ;&±|2^ (4) tciSffl-TSCt 10 

tj;oT,#fii3b^r3j. rij, rsj. roj. r 2 j ttt^m^v'-^ f i ^ 

[0164] 

-r-^ff (i) tt. Tiommy'- a (i) i: -ScT 5 c i: i: * 5 o 
[01 65] 

^6%*^oft.«^-e$oT'E.. 7i(0mmf-it a (i) fc-Sjf 5^^x-:5' f (i) * 

[0166] 20 
^fc, 09tCt±, mi^m t LX 3 m(0-^ - ^ P T I . PT2. PT3A^IB®^n. ^<03 
ffl©V-i^PTl. PT2. P T 3©«9«gx>yS;i:m4Sx-y S7(DM<^«^«#7*-^' f ( 

i) t Lrn±-r ^^-^^mmi.rc-b\ 3«£(±tDv-^^jp T*^i2@^nfc^^T-t, 

^n5©v-^3?ij P T*^P.ff P>n§M?J'? c (i) icMLT. wt^Lrz\£^\^m 

^ (D mm L X n ^ C t K O . ^n?)OV-^^JPT©Hui^X>v2/'fc'^i^X-yi;(0 

[0167] 

-^d J k«:^S-r5<li:i:Lfc©-p. ISffiS^OISC, v-.i'5ijPT©iJfiSx>yi;i:^ 30 

ffix -y v;;&|5|^fc^*^§ d i: J; ^ T# e.nsMgS x-^ c (i) A^St© ffl tT - i. 
B M©#||}g^i^?tj1ttt<D©#^SltTV^T fe, ±a Lft e If a^lltC J; o T. x'-^ 

[0168] 
[0169] 

■^*?^tc, V^^i^mcoHolc. €tc§-7-^ P T(Omi«x-y '>*tfi«x<y->-5-^B{ffl)te 
-AtOff /L>T' 1 o-f og!*Ko fc^^tctt. ffitf fflx- ^5? ») X- ^ c (i) Itmm 

^#1t?r*-r ^ c i: i: S . e ^ e S O It + » tc jgffl T S c *^ SKI T- 5 » 40 
[0170] 

[0171] 

Sfc, BU«x>y i;f:fgJSX'y i;o§(i^a?:aS{gM-p(i<t^-&««^, 07 (c) Stf 
08 (c) tcaiB^nT(,>?.ja]<. SBt#fitx-^fdj kti> £±*^S.*T'\i:-^i6lcra^ 
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[01 72] 

M (M + 1 ) /2m<o&m^-'>-feif^mBt^rmx'. -kro^mnm 

[01 73] 
[0174] 

±i^L/-cMXMfflSfc{iM (M+1) / 2fS<fcDt)'>^t/^^<0S^v-i^;gr)tr-< 10 
[0175] 

$rc, 07 (b) . (c) »cfev>T. mnrnf-ii d i k cr^fe-feox (j, k) ) a 

, Dx (j, k) = Rx (j) + Rx (k) A^^t)it*.. ^tc. 08 (b) , (c) Ids 
V^T, ffl^fflx-^'dj k (T*^3-^Dy (j. k)) fi, Dy (j. k) = Ry (j) 
+ Ry (k) *^fi!tt)i£OOT*. * >«? © M x M ffl © «8 ^ fit r - iJf O i S ti M T' S 5 o J: ^ 

[0176] 20 
?-LT^ 0iJAtJ±aL/i:|g7 (c) K is if ^ n M ^momW Bt' - ■S' D x (0. 0) . D 

X (1. 1) Dx (M-1. M-1) ^^tbx. nn^am (±^bfc;&iiiBH. tE. 

m^m) (OmnmT- ^ D X CJ. k) Dx (j. k) = {Dx (j. j) + Dx ( 
k, k) 1 /2(Dti^iiP[lCj;0^*5J;9lCUTtJ:l/>o mmKLX. 08 (c) K ts 
t-f ?,Mn&.m<DmnmT- ■^i D y (O. O) . Oy (1. 1) Dy (M-1. M-1 

) ^Mtbx. $^Mn&.m (±^L/'cefflyiEffl, tfflaigH) o«s^i»x-^'Dy (j. k) 

Dy (j. k) = (Dy (j. j) + Dy (k, k)} / 2 (Om^mWlC ^ *) ^tb ^ 
<t 5 L T i V o 
[01 77] 

sfc, &.±(ommmm(ommx\t. me (a) m\c^Lrci: ^ sv-^^ptoiu^x 30 
tLx^^?>i!)\ ^mmmm<omi^mtLx. mi 3 jcii^N-r-s * 3 *i5®»^«rff 3 «t 5 

b T t J; V o 
[01 78] 

■r*t)-&, me (a) iz^^Ltzmmmmxit. mnwiffiim^y^- ■L^M(DX7f^'y hmmti^ 

5*lStTf?fgBa«tCffi^V-^ P T. P T CDHUiffi&t/^fflX v'^lBlB^tCggaJSo 40 
[01 79] 

CtlKML. m i 3 IC^.t^^mxli. 1»^M^ffl7^e-ABM(D7.4^«yh®^A"!X-<- 

xmmmmQ y icmmt ^ t . ^(o&mKmiiLxmmm^KtE^ z-oco-^- p t . p 

V-^PT. PT*ll^lcM*5JoTl/^<„ 
[01 80] 

CCX. If ffilS^lCl^ LT. *>!f © V- ^ P T ©BUiffiX >y i:ft«X -y v;?r|2g!x-^ a 

(i) \c}&\:,x^^'&iL<om^mKmMr ?>i^t> *} ic^ ^^-^^ p T©v-'j^fi?:isgx 
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